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Claixns 



1 1. A method \f or identifying to a user an object from a 

2 digitally captured image thereof whose image characteristics are 

3 present in at least one database including: 

4 decomposing th^ digitally captured image into a group of 

5 parameters; and 

6 comparing each of said group of parameters with identical 

7 parameters of known objects stored in the at least one database; 

8 and 

H| producing the best patches from the at least one database to 

y§ a user to identify the ob\ect. 



ni 



2 2 • The metk&d as defined in claim 1 further including before 

f|j decomposing the digitally captVred image: / 

M> determining if thl^ig^t^l^y captured i/mage includes at least 

{4 one symbolic image, and iSf^uch ivs include^ 
& decoding the atVeast one symjafolic image; 

§ comparing the decided atVeast one symbolic image to a 

database of decoded symbol ic^n^a^V and 

8 determining a level of confidence that the object has 

9 been identified. 

\ 

1 3. The method as defined in claim 2 further including: 

2 reducing the database choices in accordance with the 

3 determined level of confidence with which said comparing each of 

4 said group of parameters with identical parameters of known 

5 objects stored in the at least one database isA performed. 



1 4. The method as defined in claim 1 wherein ^the at least one 

2 database includes : \ 

3 URLs associated with the objects, and wherein \aid method 

4 includes: 
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establishink a connection between an URL associated with the 
identified object \a.nd the user. 



5. The method as Refined in claim 1 wherein the at least one 
database includes : 

operative devices V or interaction with the user when 
identified as the object^ 



6. The method def^: 
digitally captured/image int<$\ 
performincj/a radiometric 
image by: 

/ransformoTng the 



lim 1 wherein the decomposing the 
rameters includes : 

le digitally captured 



jlly captureQ image to one of a 
ane , RGB^ r epr e s en t a t i on ; and 



set of digital numbers\j?er 

normalizing inv all color\planes/with linear gain and 
offset transformations so\that pixe\ values within each color 
channel span a full dynami^ range of Vhe set. 



7. The method defined in claim 6 wherein the decomposing the 
digitally captured image into a group of parameters after a 
radiometric correction includes: 

analyzing the radiometrically normalized RGB image for 
regions of similar color, and 

mapping region boundaries formatted as ar\x, y binary image 
map of the same aspect ratio as the radiometric\lly normalized RGB 
image. 



8. The method defined in claim 7 wherein the decomposing the 
digitally captured image into a group of parameters a^ter mapping 
region boundaries of similar color includes: 

grouping regions in increasing number to produce aVplurality 
of groups . 
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9. The methdd defined in claim 8 wherein for each group of 
regions : \ 

generating a\bounding box by: 

determinating the elliptical major axis of the segment 
group of an ellipse \ust large enough to include the entire 
segment group; and 

determining rectangle with long sides parallel to the 
elliptical major axis ofi a size just large enough to completely 
contain every pixel in the segment group. 



10. The metho4/def ined in\cla: 
bounding box 

converting all pixels notA^nc 
box to a mid- level gray; am 

remapping such tha\ confers of the bounding box are 



9 whg£ein for each generated 
luded in tMe generated bounding 



mapped into the corners of an outp 
the at least one data base\ 




teat image for comparison to 



11- The method defined in claim 10 Wherein for each output test 
image : 

producing a high grayscale thereof bV: 

adding proportionately each R, G\ and B pixel of the 
output test image by: 

using the following formula: 
L xy = 0.34*R^ y + 0.55*G x , y + 0.11*B V and then 
rounding to nearest integer valx 



12. The method defined in claim 10 wherein for e^ch output test 
image: 

transforming the RGB image into a normalized Intensity (Y) 
In-phase (I) and Quadrature-phase (Q) color image; 

averaging the Y, I, and Q values for each segment ;\and 
saving Y avg = Average Intensity, 





-23- 

I avg = Average In-phase, 
Q avg = Average Quadrature, 
sigma = Intensity standard deviation, 
jsigma = In-phase standard deviation, 
's\gma = Quadrature standard deviation, 



Npixeis ~ Vumber of pixels in the segment, for each 
segment as a three -dimensional color space map. 



13 . The method defined rti claim 12 wherein for each three- 
dimensional color space map: 
extracting: 

the region outer ed ^e bo undary; 

the total area enclosed byNthe region outer edge 

boundary ; 

the area ^^entroid of tlie J&5tal area enclosed by the 
region outer edg^ boundary; and f 

the net ellipticiVy ,6f /th>e closest fit ellipse to the 

region . 



14 . The method defined in claim 12 wjjferein for each output test 
image: 

subsampling the output test image to\produce a low resolution 
grayscale by: 

combining a number of pixels in bV>th x and y directions, 
and saving the brightness result at a reduces dynamic range, 



15. The method defined in claim 11 wherein fqr each output test 
image : 

transforming the RGB image into a normal ized\ Intensity (Y) , 
In-phase (I) and Quadrature-phase (Q) color image; 

averaging the Y, I, and Q values for each segment; and 
saving Y avg = Average Intensity, 
I avg = Average In-phase, 



e avg 



Average Quadrature, 
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Y sig^ = Intensity standard deviation, 

Sigma 

\- In-phase standard deviation, 
Qsigma \ Quadrature standard deviation, 
N pixeis -\ number of pixels in the segment, for each 
segment as a three-dimensional color space map. 



16. The method definedUn claim 15 wherein for each three- 
dimensional color space maj 
extracting: 

the region^outer e&ge boundary; 

the total area enclosed by>€he regid^ outer edge 
boundary ; / 

the/ area centroid of/^tfe total area enclosed by the 
region outer edge boundary^; 

the net elliptici^y of fehe closest/fit ellipse to the 

region. 




17. The method defined in claiifKl6 tyherein for each output test 
image: 

subsampling the output test image \o produce a low resolution 
grayscale by: 

combining a number of pixels in\both x and y directions, 
and saving the brightness result at a reduced dynamic range. 



18. The method defined in claim 17 wherein Vach determined 
output : 

comparing each against the at least one database; and 
producing best matches from the at least one\ database. 



19. The method defined in claim 18 wherein each determined 
output are compared against the at least one database\in parallel. 



# 
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20. The method defined in claim 18 wherein each determined 
output are compared against the at least one database in 
combinations . 




21. The method defined in claim 18 wherein the at least one 
database is indexed and each determined output are compared 
against the at least oi\e database in indexed areas thereof which 
contain similar data to\the determined output. 
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A method for identi 
object from at/i'east one di 




1 1 i - dimens i ona 1 

ge thereof whose 
one database 



captured image into a 



image characteristics 3) 
including: 

decomposing the at leaNst 
group of parameters of different 

comparing the parameters^ of \each/tfype of the group of 
different parameter types with pajWeters of matching types of the 
different parameter types of known \objects stored in the at least 
one database; and 

producing a parameter match to k user from at least one 
parameter type, with respect to the aft least one database for a 
high probability identification of the\obiect 



23. The method defined in claim 22 wherein the producing a 
parameter match to a user from at least one parameter type, with 
respect to the at least one database for a nigh probability 
identification of the object includes: 

producing the best parameter match from k plurality of 
parameters . 



24. The method defined in claim 22 wherein the \producing a 
parameter match to a user from at least one parameter type, with 
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3 respect to the at ldbst one database for a high probability 

4 identification of th A object includes: 

5 producing the best match from at least one group of a 

6 plurality of parameter\types . 
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25. The method defined\in claim 22 wherein the decomposing the 
digitally captured image ihto a group of parameters of different 
types includes: 

performing a radiometric correction of the at least one 
digitally captured image by: 

trans forming^th^at Ueast one digitally captured image 
to at least one of a^set of digital nu^ers_ger color plane, RGB 
representation ; and 

normalizing in all col^r^lanes with ifinear gain and 
offset transformations so that^ixfel values witjain each color 
channel span a full dynamics ratogB of the set, 
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26. The method defined in claim 25 wherein the decomposing the 
at least one digitally captured image^rhto a group of parameters 
of different types after a radiometric correction includes: 
analyzing the radiometrically normalized RGB image for 
regions of similar color, and 

mapping region boundaries formatted ast an x, y binary image 
map of the same aspect ratio as the radiomettrically normalized RGB 
image . 
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27. The method defined in claim 26 wherein tHe decomposing the 
at least one digitally captured image into a group of parameters 
of different types after mapping region boundaries^ of similar 
color includes : 

grouping regions in increasing number to produce a plurality 
of groups. 
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28. The method defined in claim 27 wherein for each group of 
regions : 

generating a bouiiding box by: 

determininind the elliptical major axis of the segment 
group of an ellipse juscy large enough to include the entire 
segment group; 

determining a rectangle with long sides parallel to the 
elliptical major axis of a\size just large enough to completely 
contain every pixel in the segment group; 

converting all pixels not included in the generated 
bounding box to a mid- level gEayT^a? 

remapping such that the corners of the bounding box are 
mapped into the corners^of an output t6st injage^for comparison to 
the at least one da^a base. 




for each output test 



29. The method defined i 
image: 

producing a high grayscale, thereof by: 

adding proportionately each V/ and B pixel of the 
output test image by: 

using the following formAla: 



L x<y = 0.34*1^ + 0.55*G x , y + 0, 



and then 



rounding to nearest integer value. 
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30. The method defined in claim 28 whereiiiy f or each output test 
image : 

transforming the RGB image into a normalised Intensity (Y) , 
In-phase (I) and Quadrature -phase (Q) color imac 
averaging the Y, I, and Q values for each S€ 



[\ent ; and 



saving Y avg = Average Intensity, 
I = Average In-phase, 



£ avg 



sigma 



= Average Quadrature, 
= Intensity standard deviation, 
= In-phase standard deviatio\ 
= Quadrature standard deviation, 



